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Abstract: The use of antibiotics in implant treatments is controversial. The purpose of this research
was to study the behaviors of Santo Domingo dentists who prescribe antimicrobials to patients for
the placement of dental implants. A total of 99 dentists participated in the study. A share of 1.2%
of dentists prescribed antimicrobials solely in the preoperative period, 8.6% after surgery, 44.4%
before and after, 19.8% only in specific situations, and 25.9% did not prescribe at all. Amoxicillin was
the predominant antimicrobial of choice. A cross-sectional, observational, survey-based study was
conducted. The items studied were demographics, self-assessment of knowledge about antibiotics and
when they are used, as well as their recommended dosage and duration, in healthy and non-allergic
patients. Notable variability was found in the prescription behaviors of antimicrobials. Bridging gaps
in knowledge on the subject could help to standardize prescription guidelines.
Keywords: antibiotic prophylaxis; prescription behavior; dental implant surgery; Dominican Republic
1. Introduction
The rehabilitation of edentulous spaces using implants and their corresponding prosthetic
structures is currently considered a routine treatment in dentistry [1]. It is estimated that the global
market for dental implants will reach USD $13 billion in 2023 [2], due in part to an aging population
with higher chances of suffering tooth loss.
For more than 30 years, implants have proven to be predictable treatments, with a high long-term
success rate (above 90%) [2–4]. However, as with any treatment, implants can fail or present
complications, placing strain on the patient–dentist relationship [1].
Postoperative infections and early implant failures appear to be closely linked to bacterial
contamination during surgery [5]. For this reason, it is not uncommon for surgeons to use preoperative
antibiotics as a prophylaxis to produce an aseptic environment and thus to reduce potential failure [6–8].
In the case of preventive antibiotic coverage, there is no consensus on the use of these drugs in either
Antibiotics 2020, 9, 376; doi:10.3390/antibiotics9070376 www.mdpi.com/journal/antibiotics
Antibiotics 2020, 9, 376 2 of 8
single or multiple doses, nor has it been established that prescriptions must only be given during the
preoperative or postoperative phase [6,9,10].
Other studies suggest that antibiotic coverage does not guarantee a drop in potential postsurgical
complications [11–14]. Additionally, there is currently great controversy surrounding the indiscriminate
use of antibiotics, as antibiotics have been known to cause adverse effects, ranging from direct organ
toxicity (which includes gastrointestinal, hematological, and regular flora alterations leading to
opportunistic infections such as Clostridium difficile, nephrotoxicity, neuropathies, drug interactions,
and hepatobiliary alterations), as well as hypersensitivity reactions that can range from skin reactions to
anaphylactic shock [8,10,15]. On the other hand, the risk of these undesirable effects is cumulative and
related to increased exposure [16]; this overprescription promote the proliferation of antibiotic-resistant
bacteria [10,13,15,17,18]. Moreover, it has been reported that 66% of antibiotics prescribed in connection
with dental procedures are not clinically indicated [19] because bacterial cultures and sensitivity
tests are rarely performed; therefore, broad-spectrum antimicrobials are prescribed as a result of
non-evidence-based assumptions [20]. This proves all the more important when it is estimated that
10% of antimicrobials are prescribed by dentists [21]. Dentists should therefore apply the principles of
antibiotic administration and should not use them routinely on healthy patients [22].
Since there is no official body in the Dominican Republic in charge of regulating or motivating
professionals to follow strict guidelines when making antibiotic prescriptions, and the lack of current
consensus among dentists on the use of antibiotics for dental implant surgeries [4,23–26], this study
aims to discover the perceptions of a group of dentists from Santo Domingo (Dominican Republic)
regarding their knowledge about antibiotics, the prescription guidelines before and after implant
surgeries, as well as post-treatment complications.
2. Results
A total of 120 dentists attended the session in question. Of these, 99 completed the surveys. After
applying the inclusion and exclusion criteria, a total of 81 surveys were obtained, which, according to
a standard probabilistic model with an error α = 5% and a confidence level of 95%, met the minimum
permitted size (i.e., 79).
The response rate to the survey was 67.5%. The 81 dentists who participated in the study ranged
in age from 28 to 64 years, with an average age of 43.3 years. Regarding sex distribution, more women
(63%) than men (37%) took part in the study. This group of professionals had clinical experience that
ranged from 5 to 32 years, with a mean of 17.8 years.
When asked to rank their perceived knowledge about antibiotics acquired during their
undergraduate studies on a scale of 1–10, the respondents’ mean score was 7.0. Their average
perceived knowledge increased (reaching a mean of 7.9) when they confessed to having read scientific
literature on the subject and thus acquired greater knowledge.
Of these 81 professionals, only one dentist prescribed a single antibiotic intake before surgery,
constituting 1.2% (N = 1) of the sample. A share of 8.6% (N = 7) only prescribed antibiotics after surgery.
The vast majority, i.e., 44.4% (N = 36), prescribed antimicrobials before and after implant placement at
all times, while 19.8% (N = 16) only prescribed antibiotics before and/or after surgery depending on
the situation in question. Finally, 25.9% (N = 21) did not routinely prescribe antimicrobials for this
procedure (Table 1).
Regarding the choice to prescribe only after surgery, it was observed that the antibiotic of choice
was amoxicillin (500 mg) over seven days (N = 5, 31.2%), followed by azithromycin (500 mg) over
three days (N = 4, 25%) (Table 2).
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Table 1. Prescription guidelines among dentists in Santo Domingo (Dominican Republic).
Antibiotics Prior to Implant Surgery
Prescription habit Sample distribution N YCE PKU PKS
Before surgery 1.2% 1 32 10 10
After surgery 19.8% 16 20.1 7.5 8.1
Before and after surgery 44.4% 36 16.6 6.6 7.8
In certain situations 8.6% 7 * 15 7.1 8.1
Never 25.9% 21 18.4 6.9 7.8
YCE, average number of years of clinical experience; PKU, average perception of knowledge acquired during
undergraduate studies; PKS, average perception of knowledge acquired through the reading of scientific literature.
* Their reasons for deciding to prescribe antibiotics were: gingival inflammation (N = 1), patients with heart
disease (N = 2), patients with systemic disease (N = 2), extensive surgeries (N = 1), and surgery requiring the use of
membrane and bone grafting (N = 1).
Table 2. Prescription only after surgery.
3-Day Course
Antibiotic Dose Sample distribution N
Azithromycin 500 mg 25% 4
5-Day Course
Antibiotic Dose Sample distribution N
Amoxicillin 500 mg 12.5% 2
7-Day Course
Antibiotic Dose Sample distribution N
Amoxicillin 500 mg 31.2% 5
Amoxicillin + clavulanic 875 mg 12.5% 2
Clindamycin 300 mg 12.5% 2
Clindamycin 600 mg 6.25% 1
A share of 44% of the participants prescribed antibiotics both before and after surgery (N = 36).
The antibiotics of choice were amoxicillin (875 mg) and clavulanic acid, prescribed by 52.8% of
respondents before surgery and by 61.1% after surgery (N = 22), followed by azithromycin (500 mg)
with 25% (N = 9) before implant placement and 27.8% after surgery (N = 10), and then amoxicillin
(500 mg) with 13.9% (N = 5) before surgery and 11.1% after treatment (N = 10) (Table 3).
Table 3. Prescription guidelines before and after surgery.
Before Surgery
IMMEDIATELY BEFORE
Antibiotic Dose Sample distribution N
Amoxicillin 500 mg 2.8% 1.0
Azithromycin 500 mg 5.6% 2.0
Amoxicillin + clavulanic 875 mg 2.8% 1.0
1 HOUR BEFORE
Antibiotic Dose Sample distribution N
Amoxicillin 1000 mg 2.8% 1
Amoxicillin 2000 mg 5.6% 2
Azithromycin 500 mg 5.6% 2
1 DAY BEFORE
Antibiotic Dose Sample distribution N
Amoxicillin 500 mg 5.6% 2.0
Azithromycin 500 mg 13.9% 5.0
Amoxicillin + clavulanic 875 mg 22.2% 8.0




Antibiotic Dose Sample distribution N
Amoxicillin 500 mg 5.6% 2.0
Amoxicillin + clavulanic 875 mg 27.8% 10.0
AFTER SURGERY
2-DAY COURSE
Antibiotic Dose Sample distribution N
Azithromycin 500 mg 25% 9
3-DAY COURSE
Antibiotic Dose Sample distribution N
Azithromycin 500 mg 2.8% 1
Amoxicillin 500 mg 2.8% 1
5-DAY COURSE
Antibiotic Dose Sample distribution N
Amoxicillin 500 mg 2.8% 1
Amoxicillin + clavulanic 875 mg 27.8% 10
7-DAY COURSE
Antibiotic Dose Sample distribution N
Amoxicillin 500 mg 5.6% 2
Amoxicillin + clavulanic 875 mg 33.3% 12
3. Discussion
Dental implants are an increasingly popular treatment option to replace missing teeth. In order
to minimize the risk of this undesirable outcome, the use of antimicrobials is a preventive measure
worth considering. For this reason, various systematic reviews and meta-analyses have been carried
out in recent years to evaluate the efficacy of antibiotics, with varying results. In 2018, Gill et al. [27]
concluded that there was no statistical evidence that prescribing antimicrobials as a prophylactic
measure reduced the risk of implant failure.
Likewise, Braun et al. [15] stated in 2019 that although antibiotics can reduce implant failure,
no definitive conclusions can be made. This statement becomes controversial in the case of healthy
patients, due to the inherent risks of treatment with antimicrobials, such as hypersensitivity reactions,
direct toxicity, and opportunistic bacterial infections, as well as the proliferation of multidrug-resistant
bacteria, which can reduce the effectiveness of the treatment. Conversely, other authors [22,28]
have concluded that antimicrobials should not be prescribed as prophylaxis to prevent failures in
implantology. Given these findings, and in light of the associated risks of antibiotics for both individual
and public health [29], a reassessment of the routine prescription of prophylaxis in dental implant
placement procedures is required. Therefore, in the absence of a clear consensus or an established
protocol, it can be affirmed that the prescription of antimicrobials to minimize the chances of implant
failure continues to be controversial.
This study aimed to shine a light on both the degree of antibiotic knowledge of dentists in Santo
Domingo, the Dominican Republic, and the antimicrobial prescription guidelines for implant surgeries
being used on the island. It is the first study of its kind with the above characteristics to be carried out
in this country.
In the present work, participants performed a self-assessment in which they ranked their
knowledge about antimicrobials acquired during their undergraduate studies; an average of 7 out of
10 was obtained. This ranking increased to 8 when it was perceived that their knowledge had been
boosted thanks to the reading of scientific literature. Dentists, as health professionals, should be aware
of the proper use of drugs. The incorrect use of antibiotics highlights the need to create continuing
education courses with accessible formats that are compatible with the dental practice and that will
help prevent the unnecessary prescription of antimicrobials [27,30,31].
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In a 2018 systematic review and meta-analysis by Rodriguez Sánchez et al. [17], the authors
concluded that a single dose of amoxicillin preoperatively is efficient and effective in preventing
possible implant failures. Romandini et al. [32] added that the ideal dose is 3 g, while in the Cochrane
systematic review carried out by Esposito et al. in 2013 [6], it was stated that 2 g of amoxicillin also
significantly reduces the risk of failure. In the present study, where we focused on dentists who prescribe
antibiotics exclusively before surgery, we obtained a mean of 1.2% of the sample that administers 2 g of
amoxicillin one hour before the surgical procedure. Arteagoitia et al. [5] carried out their research in
Spain and also obtained insufficient data (5.73%) when prescribing 2 g of amoxicillin one hour before
surgery or 500 mg of amoxicillin one day before surgery. In a separate study conducted in Spain of
247 professionals, Camps-Font et al. [33] found that only 6.9% prescribed before surgery, with 2 g of
amoxicillin one hour before treatment (21.6%) and 750 mg of amoxicillin one day before surgery (21.6%)
being the most common prescriptions. In the 2019 work by Rodríguez Sánchez et al. [34], 18.2% of
Italian dentists exclusively prescribed preoperative antibiotics, with the prescription of choice being
amoxicillin/clavulanic acid one hour before surgery. These percentages are much lower than those
obtained by the same author [35] (Rodriguez-Sánchez et al., 2019) when studying the prescription
habits of 145 professionals in the Netherlands, where only 32.4% prescribed antibiotics before surgery,
with 2 g of amoxicillin one hour before surgery (29.6%) being the prescription of choice. In 2015,
Deeb et al. [24] conducted a survey of members of the American College of Oral and Maxillofacial
Surgeons; the response rate jumped to 51.6% for pre-surgery prescriptions. However, they did not
identify those who only prescribed antibiotics preoperatively, or those who gave prescriptions before
and after surgery; therefore, only a relative comparison can be made between studies. However, the
prescription of choice was indeed 2 g of amoxicillin one hour before surgery, as in the present study. In
the case of Al-Kattan and Al-Shibani’s research on Saudi dentists [1], they stated that 100% prescribed
antimicrobials before surgery, with the majority (i.e., 21%) prescribing 1 g of amoxicillin one hour
before surgery.
Various systematic reviews state that the postoperative prescription of antibiotics does not
appear to be justified [6,8,17,22,32,36–38]. In the present work, 19.8% of professionals only prescribed
antibiotics in the postoperative period, and it was observed that the majority prescribed a seven-day
course of 500 mg of amoxicillin (31.2%), followed by 500 mg of azithromycin over three days (25%).
In the study by Rodríguez-Sánchez et al. [34], 8.8% only prescribed in the postoperative period, and,
more often than not, 875 mg of amoxicillin along with 125 mg of clavulanic acid was the prescription of
choice. These findings are similar to those obtained by Arteagoitia et al. (15.42% of professionals) [5],
although the latter typically prescribed 500 mg of amoxicillin over seven days (20%). In the study by
Camps-Font [33], 40.5% prescribed 750 mg of amoxicillin over seven days. In Al-Kattan’s research [1],
41.1% prescribed a postoperative treatment, with 500 mg of amoxicillin over three days (45.5%) being
the most common prescription, followed by 500 mg of amoxicillin over five days (23.6%). The work by
Deeb et al. [24] revealed a significant number of prescribers during this period (71.4%), with 500 mg of
amoxicillin over five days being the most common prescription (53%). However, they did not make a
distinction between those who only prescribed in the postoperative period and those who also received
antimicrobials during the preoperative period.
In the present study, 36 dentists (44.4%) gave prescriptions before and after surgery, the most
common being 875 mg of amoxicillin along with 125 mg of clavulanic acid two days before surgery
for a total of 7–8 days. When comparing with other works, variable results were obtained. Deeb
et al. [24], for example, found that 34% of professionals prescribed similarly, although they did
not indicate an antibiotic or dosage of choice. These results are consistent with those obtained by
Camps-Font et al. [33], for whom 38.1% of dentists prescribed 750 mg of amoxicillin over seven days as
the antibiotic and course of choice. The works by Arteagoitia et al. and Rodríguez-Sánchez et al. [5,34]
reported that a sizeable 78.85% and 72% of dentists, respectively, carried out the same process. In the
case of Arteagoitia et al. [5], it was indicated that dentists prescribed 875 mg of amoxicillin and 125 mg
of clavulanic acid most frequently, to be taken over eight days (starting one day before surgery).
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It is important to note that one of the major limitations of the present study is that it relies on
the relative representation of the sample size. When the survey was conducted, no official census
regarding the number of active dental professionals in the Dominican Republic, independently of
its area of expertise, was available. Therefore, extrapolation of the results obtained should be done
carefully. Guidelines established by an official representative body would also be appropriate.
4. Materials and Methods
The research protocol was approved by Federico Henríquez y Carvajal University’s Ethics
Committee (1/02/2015).
This cross-sectional observational study was carried out on dentists in Santo Domingo,
the Dominican Republic, who attended a conference organized by Federico Henríquez y Carvajal
University in 2015 for teachers’ improvement. These internal days were attended by professors from
the University and dentists from Santo Domingo invited by the professors.
After reading a summary of the study and its implications, attendees were asked to sign an
informed consent form if they agreed to participate in the present study. They later completed a
hard-copy survey comprising two sections: the first section contained demographic data (age, sex,
years of experience, etc.), and the second was related to antibiotic use in implantology. They discussed
issues related to the prescription of antimicrobials, as well as possible prophylactic measures, along
with postsurgical treatment and management of complications in healthy and allergy-free patients.
The survey was delivered and collected by one of the researchers in this study.
At the time of the study, there was no official census of the number of dentists working in the
Dominican Republic. Therefore, it was also not possible to obtain the number of dentists who perform
implant surgeries in Santo Domingo, and, because of that, the present study was based solely on the
insights of those attending a teaching session conducted by the university.
As inclusion criteria, it was established that only those surveys of dentists who wanted to
participate in the study and placed implants would be accepted. Dentists who did not meet the
inclusion criteria, as well as those whose surveys were incomplete when reviewed, were excluded
from the study.
Data were compiled and analyzed using Microsoft Excel 2013 (Microsoft Corporation, Redmond,
WA, USA) and SPSS version 24.0 (SPSS Inc., Chicago, IL, USA).
Numerical analysis was undertaken to determine the current state of the habits of dentists
vis-à-vis preoperative and postoperative antibiotics, along with complications in the placement of
dental implants. For this purpose, the percentages of the number of responses per prescription
were calculated, as well as the averages of professional experience and self-perception of the level of
knowledge in antibiotherapy. Open-text responses were presented as a nominal response.
5. Conclusions
Within certain limits, this study shows that dentists in Santo Domingo, the Dominican Republic,
prescribe antibiotics for implant surgery to varying degrees. Dentists’ self-perception of basic antimicrobial
knowledge is substandard and should be reinforced with refresher courses. Bridging the gaps in
knowledge on the subject could help to standardize prescription guidelines.
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